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CHAPTER 36 



36-1 (fiduciaries 

If two coils *r« near eaeb other, a corrent > in erne eoi! will set up & flux % 

h, „t,l *1> s . ... » U ) Mm hi! > 1 I J J tl.. Ut <Ht t! 
imhiu.i mil "'I' i i! » tin -.•< IkI - il « i»'<lnm >, 1 n i<! < U. 

11 >,Mtl IftOlM - It! i.'l l(l,l,(l!n llu HI .Mil .< 1 t<<! \(! UtsiUtClJ 

Mgf %t>pi»yts fff a.jMulJ£4&&iamm^ cbun?x»-<i. 1 v • all -i 

, , , , . „| ,],. (I, iwmui < ( .n«h.. .J I- t.tli. <1 • dj-jtu'j. ji 

c,. l( | , a •« it, ked" coil, a loroid, 01 ! In- antral section of a 
i> tiu -<>1. -i li '1 ll.i.'t- v ,-,<. tin liuv i" ' in m ciu-U turn by a current 
,i \ 'St. *j»rae for every turn. Faraday's law for swh <•.•;!- < V<, 

<U 

;, , . • . ■ , , , ' . ! , » . > < . >n , - «.« v.iru^. 

W thfijmpiiri., ■ '.r\u ifi: - • 'it,, >, 1 or tii' <>i. <-<>ii 

provided no magnetic materials mth m iron are nearby, tbis quantity is 

proporttonal to the o.urrcm ?, or 

\ i , -juTj (36-2) 
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INDUCTANCE 



Written in the form 



uliv, relation may be taken as the d 

of all shapes and sizes, whether or hot they i 
not iron or other magnetic material is nearby 
relation for capacitance, namely 




,, Jactenc e for coils 
, i i i 1 ii ' it" " 
i is analogous to the defining 



ill* 

I 



11 no iron„giJ±nuli! m<t'yj> I'-I* 11 1 

i i l j ins I JTffP" 

I i U < - r* p in i' t >U >n a<< i i 

i Eq. 36-36, is the volt-sec/amp. A special 



The unit, o 
name, the. hm 



inductance, 
ry, has been given to this 



.1 hem 



volt- 



3 



(1797- 



1 j , m, il •iiuuli i- ni u'd h) It-'ph H 

can physicist and a, contemporary of Faraday. Henry independently dis- 
covered the law of induction at about the same time Faraday did. The units 
millihenry (1 mh = HT 3 henry) and microhenry (I ph = 10 ' henry) are 
also commonly used. 

The direction of a self-induced emf can be found from Lena's law. Suppose 
that a steady current t, produced by a battery, exists in a coil. Let us sud- 
denly reduce the (battery) emf in the circuit to zero. The current i will 
start to decrease at once; this decrease in current, in the language of Lens is 
law, is the "change" which the self-induction must oppose. To oppose the 
falling current, the induced emf must point in the same direction as the 
curr ,.r,i oh in Fig 36-1 a. When the current in a coil is increased, Lenz s 

, h>S V til tl.U-.LH . 1 "11 tolUro 



the r 



rout, i 



i Fig. 36-16. In eaclLca-w ih» splHndjiccdjmf^tsJoop- 




Fig. 36-1 In (o) the current i is 
decreasing and i > ' 
ing. The self-induced emf t>;. 
opposes the change in . tr {,''-• 



J: 
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and i_ ( , , i.iHin 

36-2 Cakulatiorv of Inductance 

jM.-rur. In tiv >am« way, it k ptmW u, .-..i-niat.. ih<- *-!f-; :! <m<.t;m«-<> / 
•<>: ' i> > . 1 1 . m 
For ft d<we-f>agfced ml with bo iron nearby, we have, from Eq. 36-2, 



1 • "4 nation to calculate L for a ggefen terarfh I nt** the 
- > t" "I > i m ih>> nimiM ,.t il h i u I ' th 

solenoid is 

N% - (nl)(B^), 

'" " - ! " tuilii'-t ' ut I'.ju p. i !,! ic.ul ^ id m.fii.rt. «!.,lu. t..,i, 
i.- i '!> .'Hi m! m.i I ts i... ums-H-ixui an. i r>m i q !« 7 H i- 

RIVl.Ti by 

ft = poni, 

Combining these equations gives 

1 i .lh > ( I (i > , j., >. I >h_ I, j* 



Jtl ii i i" i - 1 1 h,fs solenoid k proper i f,mi i >■ i=- •• olnme (M) 

' 1 1 • ii,;, , 

•Ii is doubled, not uii 
h.-r ,.f i-!'ti- \ l, u : iiixo the (i«x Mrew^ < i - 1,1 l 

an over-all facto' of four for th< flux Uaki»-v \<t v , i„. UH , ,|„, a !;i .. t ,,, ll{ 
f i it, i m,i i l f *;t>4j 

► I \impi. ] !». ■ m ■ • < «, , ii in i ,„, < I i : <>> i.^tansiilsr 
11 'I i ,' ' ! 1 , , „ , 

,11-1 , - II , | l, 

fl ' H < » t t »„,, • "i , \, \ !P iu ,1 « 

10 H > "in , f Ul 

" ' *' i.' in i I*" i i 1 1 , i. ,t 
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